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OBSERVATIONS 



llAILWAYS 



Railways, as erery-boay knows, are roads 
formed by bars of iron, or rails, upon which 
rails the wheels of the carriages.are to run. 

Two bars, each about fifteen feet long, are 
laid parallel, nearly five feet apart, and thus 
placed they form what is called a line of road. 
They are from two to three inches in width, 
and are supported, at intervals of about three 
feet, upon blocks of stone, or sleepers of wood ; 
these are afterwards covered with earth, gravel, 
&c. so that the rail stands about two inches 
above the ground. 

The expense of a railway will vary according 
to the number of lines of which it consists, the 
nature of the country through which it passes, 
the value of land and materials, &c. 

Railways may be made to suit any particular 
circumstances of traffic. Through a densely 
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peopled tract of country, filled with manufac- 
tiiring industry, the interchange of goods and 
the intercourse of men, may require several 
lines of rails, and will justify the greater ex- 
pense i but even a people scattered over a 
pasturing district would find their advantage in 
having a communication by a railway with large 
towns. The sale of cattle, sheep, poultry, milk, 
butter, &c. would extend far beyond the slow 
and more expensive transit of a common road 
or a canal. Much more also would an agricul- 
tural district benefit by that conveyance which 
offers the quickest and cheapest transport for 
grain to the great markets. 

The characteristics of a railway, are, the 
small resistance/ or friction, which it opposes to 
bodies moving on it ; and the security it affords, 
by confining the wheels to a uniform track. 
Th€se wheels are iA>out the diameter of the fore 
wheels of a coach, are twice the width, and have 
a projection on the inside of the rim or feloe, 
of about one and a half inch deep, which pre- 
vents their slipping off the rails. This projec- 
tion is called ike flange. 

Travelling upon a railway is attended with 
less risk of accident, or injury, than any other 
mode of conveyance; between 80 and 90,000 
persons have been carried on the Liverpool and 
Manchester Railway, since the middle of Sep- 
tember, and no other accidents have happened 
than those arising from men's own wilfulness or 



ei^eless&ess ; or such as are not confined to 
railway alone. 

In fact, two accidents only have occurred to 
passengers, and those of slight consequence. 

Many of the circumstances which occasion 
accidents upon a common road cannot take 
place upon a railroad, which is watched by a 
vigilant police. 

The efibcts of friction, or resistance to mo- 
tion, may be thus exemplified : a horse which 
will draw one ton npon the best turnpike road, 
at two miles an hour, will draw twenty tons 
upon a railroad, at the same speed, for the same 
period of lime ; and the sam^ horse will draw 
upon a canal, a weight of forty tons, at two 
miles an hour, for the eame time. But the resis- 
tance upon a common road, or railroad, is uni- 
form at all velocities ; whereas the resistance 
upon water varies as the square of the velocity. 

Hence the same power which moves forty 
tons upon a canal at two miles an hour, will only 
move ten tcms at four iniles ; and perhaps not so 
much as four tons at six miles an hour. But 
upon a railrckad, if the moving power be uniform, 
4he weight will vary inversely as the velocity. 
That is to say, the same power which moves 
forty tons at ten miles an hour, will move twen- 
ty tons at twenty miles an hour. 

Although the advantages of a railway for 
the conveyance of passengers and goods are very 
superior to any other mode, even when horses 



are employed as the moying power j yet, these 
advantages are vastly increased by the substi- 
tution of Locomotive Steam Engines. 

This application of steam power, renders 
easy the personal intercourse of people residing 
at the extremities of the land, and brings into 
contact communities which have heretofore 
hardly heard of each other. People then -find 
that wants which they have hitherto been unable 
to supply, demands which till now they could 
not satisfy ; desires which were suppressed as 
soon as conceived, from the hopelessness of their 
gratification ; are all brought within their reach, 
by the contrivance of a cheaper and quicker 
mode of travelling. 

In the great markets of Europe we are met 
by foreign competition, and we must reduce the 
price of our goods, or abandon commerce alto- 
gether. Since the times when the sagacity of 
Arkwright contrived the means of multiplying 
manufactures, which the penetration of Brindly 
and the patriotism of Bridgewater succeeded in 
diffusing at home and abroad ; there has been 
no invention fraught with more important coU" 
sequences, than that which enables steam en- 
gines to convey to the ports of embarkation, the 
multifarious products which the genius of Watt 
has caused to spring forth. 

Notwithstanding, however, the general admis- 
sion of the benefits which a country derives from 
good roads, it is remarkable that railroads 



(which are roads of the most improved descrip" 
tion), have had to encounter the most violent 
opposition. There are persons who have stig- 
matized raib*oads as a nnisance. We can easily 
understand in what sense they are a nuisance to 
those who have an interest in taxing the public 
with expensive means of transport ; but to talk 
of a cheap conveyance as a nuisance, is, as if one 
should curse with that epithet, the horse whose 
services supersede the functions of the nether 
extremities of that nobler animal— man. No 
doubt, the horses introduced by the Spaniards 
were a nuisance to the tramping carriers of 
Mexico and Peru. 

Most of the arguments urged against railways, 
are equaUy applicable to all means of commu- 
nication whatever : and as society has already 
pronoimced upon this matter, that the best 
roads are those which comprise cheapness, ra- 
pidity, and certainty, (or in the case of persons, 
safety) of conveyance, we have only to shew that 
a railroad is cheaper, quicker, more certain, and 
more safe ; and all such objections will be over- « 
thrown. 

The Stockton and Darlington Railway would 
afford us the means of proving all these points ; 
but as the coaches there are drawn by horses, we 
will confine ourselves to the facts of the Liver- 
pool and Manchester Railway. 

The fare between these towns for inside pas- 
sengers by the railway, is five shillings ; before 
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the opening of the railway it wag twelve and 
fourteen shillings hj the ordinary eoaohes. Tlie 
distance between the towns is run on the rail- 
way in two hours: by the turnpike road it 
occupies four and a half or five hours. 

The charge for conveyance of goods by tbe 
railway is so much less than that heretofore 
charged by the canals, that the eanal ehar^e& 
have been lowered by the competition ahout 
one-third. 

Goods shipped at Liverpool by water convey- 
ance to Manchester, are thirty-six hours on the 
passage ; but by the railway they are delivered 
in about five hours. 

The passage by water between Liverpool and 
Manchester is uncertaiii ; from the effects of 
wind and tide, one half of the ^stance being an 
open river ; but this part is proportionably 
cheaper than the canal, because wind is the 
moving power. 

This part is moreover attended with risk, f<Mr 
the same reaeons* And in winter, the cmal part 
is frequently froton for many weeks, so as to 
obstruct all passage ; and goods have to be 
tlWEisferred from the canal to land eartilBge, suf- 
fering a loss of time, increase of expense^ and 
risk of damage in tiie transfer. 

It is not neceHsary to remind men <tf busiiKesSi 
that if goods are not delivered to time, bills * 
put off on the plea of a leBs of market. 
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It is justly observed that, ^^ the saving of time 
is the greatest of all savings/' 

Having before stated the number of persons 
conveyed between Liverpool and Manchester, 
and that trifling accidents had happened to only 
two persons ; we repeat the assertion, that rail- 
way travelling is safer than otiier modes of public 
conveyance, of which the Stockton and Darling- 
ton Railway farnishes further proof. 

Let the investigation be made into the acci- 
dents which happen on a railway and a turnpike 
road ; we will abide by the result. 

It is said that railroads will be obstructed by 
frost and snow. Railroads have been used for 
many years in the northern coal districts, and 
we have not heard of their suffering any obstruc- 
tion so great as attends a conmion road in win- 
ter, much less ^mch as belong to a canal. Snow 
will not lie in deep cuttings, because the tempe- 
rature is higher than that of the surface ; and 
the effects of frost, or ice, on the rails are easily 
obviated : the worst that can happen is a slight 
detention, till the ice that may have formed on 
the rails is broken. 

We think that no more need be urged to shew 
that a railway is a cheaper, quicker, and safer 
mode of travelling, and a more certain and more 
safe conveyance for goods than any yet in use. 

It is, however, objected to Locomotive Ea- 
gines that they eat no oats, and that they dis- 
place the horses which do. We admit the fact» 
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but dispute the inference, as leading to the con- 
clusion that fewer horses will be required 
throughout the country, by the general estab- 
lishmelit of raihroads* 

Fewer post horses and fewer coach horses wi]l 
be required, but more horses will be denumded 
for agricultural purposes and for pleasure. 
Pe<^e can afford to keep more horses by the 
saying of expense in travelling, and in the car- 
riage of goods ; and traffic will increase by the 
side oi^ railway. 

But if the number of horses was reduced, and a 
smaller quantity df oats grown, where would be 
the hairm? At present we import a considerable 
proportion of oatsiromabroad, from the consump- 
tion of which the £Eirmer receiyes no benefit, and 
by the non-consnmption of which he could suffer 
no injury. And if the land now employed in 
growing oats at home was no longer wanted for 
that purpose it would be better and more profit- 
abiy occupied in the production of food for men. 

it was argued against Canals, that they 
would cause fewer horses to be wanted ; but it 
has not so happened. 

Locomotive Engines will do a great deal 
more work at the same expense as a given num- 
ber of horses; or ihej will perform the same 
qioantity of work at less expense. They, there- 
&re, by lessening labour, make things c^aper, 
and benefit all who live by labour. A Locomo- 
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tire Engine will draw forty tons at a speed of 
15 nodles an hour. 

It would require at least eighty horses to 
draw the same weight, at the rate of ten miles 
an hour. 

If the expense of those horses and the Engine 
were equal, there would still he a- saving of 
time, which every man feels to be a saving of 
money whenever he gets a bill discounted. 

But the expense of an Engme, for an hour, is 
perhaps less than l-30th of the expense of eighty 
horses. The Engine can however work the 
twenty-four hoursround, whereas ahorse can only 
work one hour, if he goes at ten miles an hour. 

The money thus saved is employed in pay- 
ing for some other kind of labour, which before 
had no existence, or existed in a minor degree ; 
and thus are they who live by labour benefitted. 

It is objected to Locomotive Engines, that 
they cannot easily be stopt ; and therefore, that 
their use is attended with great risk of human 
life. This is altogether a mistake. An En. 
gine and train of ninety passengers, may be 
brought to a stand still, from fifteen miles an 
hour, in the space of about sixty yards. 

Another objection is, that steam engines 
throw out vast quantities of ^moke, and smoke 
is very offensive. 

The Locomotive Engines used on the Livers- 
pool and Manchester Railway are prohibited 
from smoking by Act of Parliament, and they 
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are obedient to the law. The fiiel is coke, 
which emits no smoke* 

The ejBectiye force of a Locomotiye Engine, 
depends upon its weight, in connexion with the 
relations of the boiler and cylinder. 

If the cylindrical power be greater than the 
adhesive capability, a waste of fiiel will be the 
consequence. If the cylindrical power be below 
the adhesive capability, a greater expense of 
materials will have been incurred than necessary. 

In general, an Engine will draw on a level 
about ten times its own weight, at a speed of 
above ten miles an hour. 

The effect of an inclined plane in reducing 
the effective force of an Engine is very con- 
siderable, even when the inclination is so small 
as to be hardly perceptible to the eye. 

An Engine which will draw one hundred tons 
on a leveli would draw only fifty-five tons up an 
inclined plane of 1 in 300 ; forty-four tons up 
a plane of 1 in 200 ; twenty-nine up a plane 
of one 1 in 100 ; and seventeen up a plane 
of 1 in 50. 

This shews the importance of having Rail- 
ways as nearly on a level as possible. 

They should also have very little deviation 
from a straight line ; because upon a curve it 
requires the wheels of one side to be of larger 
diameter than those of the other side ; and be- 
sides, the lateral preesur'e has a tendency to 
twist the rails. 
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Although the success of the Liverpool and 
Manchester Railway has fulfilled the expecta- 
tions, and almost realised the most sanguine 
hopes of its projectors ; yet it is contended 
that this affords no adequate criterion by which 
to estimate the probable advantages of other 
projected Railways. 

This argument is urged against the proposed 
London and Birmingham Railway; but we as- . 
sert, that the conditions and circumtances 
which called for a Railway between Liverpool 
and Manchester, and ensured its being a suc- 
cessful undertaking, are equally in existence 
with respect to the travelling, and carriage of 
goods between London imd Birmingham. 

Another Railway is already projected between 
Liverpool and Manchester ; and if the traffic l^e- 
tween these towns is considered sufficient to 
employ two such expeditious means of transport, 
much more will the traffic between the Metro- 
polis and the great manufacturing district 
around Birmingham, employ one Railway. 

Every one engaged in this traffic, is well ac- 
quainted with, and indeed, most persons have 
experienced to their cost, the inconveniences of 
the slow, circuitous, imcertain, and in some re- 
spects hazardous conveyance of goods by the 
canal ; and it is not necessary, therefore, to 
give instances in proof. 

But the only remedy being to send the goods 
by the waggon^ at the same slow rate and nearly 
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equal iisk» and at twice the expense; or by Hxe 
fly Tans, at thrice the expense of the canal ; it is 
only articles of small bulk and large value that 
will pay the enormous charges of road con- 
veyance. 

AH this a Railroad will remedy, by providing: 
a cheaper carriage at a lower charge. 

It takes seventy hours to go by canal between 
London and Birmingham, twenty-one hours being* 
wasted in passing the locks, the distance being 
one himdred and forty two miles ; the Railway 
will convey goods in six or seven hours at 
farthest ; and at a less cost. 

There are forty coaches pass daily betweea 
London and Birmingham; the inside fare of 
which, is about £2. ; and the time expended by 
the fastest coaches, is twelve hours. The fare 
by the Railway will not exceed £1* and the 
distance may safely be run in five or six hours. 

The outcry which is raised against Railways, 
because of their being injurious to canal pro- 
perty, is a sort of clamour with which the world 
is well acquainted, and knows perfectly how to 
appreciate. From the craftsmen of Ephesus to 
the present moment, there have been those who 
try to delude men into the belief, that the craft 
by which they have their wealth, is that by 
which alone the public can benefit. 

The facts we have stated overthrow all such 
sophistry. 

The public has a right to have the oppor- 
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tumty of chusing between Railways and other 
modes of conveyance ; and it will adopt that 
which snits the public interest. By the test 
of these principles the London and Birmingham 
Railway will stand or fall. 

It is nrged against this Railway, that it will 
cost so much money that it will never pay. 

The public we apprehend has nothing to do 
with this, so long as there is security that the 
undertaking will be completed; and of this 
Parliament will take care. 

When Hugh Myddleton succeeded in turn- 
ing the New River out of its natural bed, for 
the supply of fresh water to London, he ruined 
himself, because his private fortune was unequal 
to so vast a project. But the public derived a 
benefit which is far beyond any money estimate, 
although the shares are now worth one hundred 
and fifty times their original value. 

Yet this New River upset the occupation of 
the water carriers whose business it had been to 
bring this necessary article of food, cleanliness, 
and health, by buckets full, at a price which pla- 
ced it out of the reach of the working people, 
except in the smallest possible quantities for the 
sole purpose of cooking their victuals. 

But the water-carriers had as good a claim for 
protection against the New River and Hugh 
Myddleton, tw Canal Proprietors have now 
against the London and Birmingham Railway 
Company. And if m those days the same faci- 
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lities had been given as now to the formation of 
Companies for executing works which are be- 
yond the compass of an individual fortune, 
Myddleton need not have been a martyr to the 
public good. He would in fact have reaped 
great profit from the measure. How did the 
projectors of Canals meet the arguments of 
those who contended for protection to the turn- 
pike road interest, the wa^on interest, &c. ? 

But those who exclaim against the cost of 
making Railways, would seem to be ignorant 
that Canals are nearly as expensive. And it is 
quite plain that a Railway which can do at least 
six times as much work as a Canal, (for it will 
carry the same weight in one-sixth of the time, 
at a less cost), would pay as well as Canals have 
paid, even if it cost six times as much in the 
making. 

The residt of a calculation of the simis annually 
paid for travellingy and for carriage of goods by 
coaches, fly vans, waggons, and canal, between 
London and Birmingham, shews a gross receipt, 
upon the lowest estimate, of £800,000 ; one half 
of this would remunerate the shareholders in the 
Railway, even upon a larger outlay than tjbe 
present estimate. 

It is well known that the produce of the mi- 
neral districts in the midland counties can only 
partially find its way to the great market of the 
Metropolis, which thus su£fer8'in a degree the 
evils of monopoly prices, and the inconvenience 
of a limited supply. 



17 

We6atttiot doBd thfesfe obs^ryatidii« without 
Mine notice of a subject ttrhieli ii§ at thi^ tim4 
of peculiar importance as connected inth the 
London and Birminghaoi RaSway, dnd ltd e±'^ 
tension to Liverpool. 

The executive government has stlw^yi^ viet^ed 
an easy intercourse with Ireland as of thd 
utmost consequence to the Welfare of both Coun- 
tries, ai^ serving to bind by th& tidd of miittutl 
interest, of reciprocal good offices, and of intei*^ 
^ange of products, the individuals of the two 
Mtibns ; and thus cementing that union, dcr 
facto, which thirty years ago ^^m eiflfected by an 
act of the legislature. 

In accordance with these views ^ large cap- 
ital has been expended in shortening and impro- 
ving the Holyhead Road ; we understand it has 
already cost above £2,000,000, and that a fur- 
ther grant of £600,000 is to be mored for in the 
House of Commons, for the purpose of saving 
two hours and a half. By this road the^ 
communication between London and Dublin 
cannot be made in less than thirty-sik hours. 

But by a Railroad from London to Liverpool 
it Would occupy only twenty-four hours j the dis- 
tance being the same in both cases. Now, if it be 
worth while to incur an expense of £600,00() 
in order to' Save two hours and a half, the 
sating of twelve hours, which the Railway will 
effect, U worth £^,^80,000. 

c 
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The Committee on the Holyhead Road have 
placed on record the saying effected, and the 
advantages derived from a quicker transmission 
of letters and dispatches by the improvement of 
the road. 

But all this is accomplished by loans from the 
public. 

The London and Birmingham Railway Com- 
pany, together with the Birmingham and Liver- 
pool Railway Company, propose to give to the 
public still greater advantages than those which 
are stated by the Committee to have already 
accrued, from qiucker communication ; and to 
do this, not by calling on the public, through the 
government, for the advance of a large sum of 
money ; but by advancing themselves the whole 
sum necessary, and thereby relieving the com- 
munity from such a tax. 

But Railways, it is said, will throw men 
out of employment. The grooms and attend- 
ants upon coaches and waggons, &c. will no 
longer be wanted. True. But it is a great 
error to suppose that less of human labour will con- 
sequently be required. Every thing which 
cheapens the cost of production increases the 
demand for the thing produced, and brings into 
action a greater number of persons than are 
temporarily displaced by the change. 

The reason is, "that when the most pressing, 
wants are supplied, and supplied amply by 
cheapness, the consumer has money to lay out 
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upon new wants j that when these new wants 
are supplied cheaply, he goes on again and 
again to other new wants ; that there are no 
limits, in fact, to his wants as long as he has anjr 
capital to satisfy them."* » 

Let any man calculate the cost of abolishing 
in his house the use of bells. If he required the 
same work to be done he must have additional 
servants. Bells hare, therefore, thrown men 
and women out of work. Yet a far greater 
number of domestics are now employed than 
formerly, when persons who could afford it had 
always a number of attendants lounging about 
within call, because they had no ready means 
of summoning them from a distant part of the 
house. 

Few, howerer, in those days could afford to 
have any servants at all. 

We know of no remedy for the inconvenience 
which must necessarily fall upon certain people 
by every change which takes place in the em- 
ployment of capital ; and these are changes 
which are continually going on, which no laws 
can prevent though they may obstruct, but 
which all sound lawgivers will desire to faci- 
litate. 

The wisest course is not to strive against the 
stream of improvement; but to accommodate 
ourselves as quickly as possible to the new 
work which the change induces. 

• S«e " The Result of Maehinefy*' p. ISO. 



It may he eotisidei'ed as a set off against the 
I l[ri*angement which one description of labourert 
May temporarily suffer by the London and 
{ Birmingham Railway, that in the formation of 
(this road many thousand labourers, besides 
tetificers of rarious trades, will be employed 
by the eirculation of £3>000,000 of capital, 
which does not now give work to so many per- 
sons, because it is vested in a manner that is 
kss productire. 
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